Key indicators: single-crystal X-ray study; T = 293 K; mean (C-C) = 0.003 Å; R factor = 0.047; wR factor = 0.142; data-to-parameter ratio = 15.7. 
The asymmetric unit of the solvated title salt, 2C 3 H 7 N 6 + Á-C 4 H 4 O 4 2À ÁC 4 H 6 O 4 Á2H 2 O, contains one essentially planar melaminium (2,4,6-triamino-1,3,5-triazin-1-ium) cation (r.m.s. deviation of the non-H atoms = 0.0097 Å ), one-half of a succinate anion, one-half of a succinic acid solvent molecule and one water molecule of crystallization; full molecules are generated by inversion symmetry. Supramolecular layers parallel to (121) are formed through extensive intermolecular hydrogen bonding of the types O-HÁ Á ÁO, N-HÁ Á ÁN and N-HÁ Á ÁO between the components.
Related literature
For the use of melaminium salts in polymer science, see: Weinstabl et al. (2001) . For a list of structurally determined melaminium salts of purely organic carboxylic acids, see: Froschauer & Weil (2012) .
Experimental
Crystal data Table 1 Hydrogen-bond geometry (Å , ). Symmetry codes: (i) Àx; Ày þ 2; Àz; (ii) x À 1; y þ 1; z; (iii) Àx þ 1; Ày þ 2; Àz þ 1; (iv) Àx þ 1; Ày þ 1; Àz; (v) Àx; Ày þ 2; Àz þ 1; (vi) x À 1; y; z.
Data collection: SMART (Siemens, 1996) ; cell refinement: SAINT (Siemens, 1996) ; data reduction: SAINT; program(s) used to solve structure: SHELXS97 (Sheldrick, 2008 ); program(s) used to refine structure: SHELXL97 (Sheldrick, 2008) ; molecular graphics: Mercury (Macrae et al., 2006) and ATOMS (Dowty, 2006) ; software used to prepare material for publication: publCIF (Westrip, 2010 The potential substitution of melamine through organic melaminium salts for production of melamine urea formaldehyde (MUF) resins (Weinstabl et al., 2001) render the structural investigation of these compounds interesting. A list of already determined structures of purely organic melaminium salts has been compiled recently by Froschauer & Weil (2012) .
The pK a values of 4.21 and 5.72 for the first and second deprotonation step of succinic acid (the pK a of the first deprotonation step of melamine is 5.10) led to a doubly deprotonated anion in the title compound, bis-melaminium succinate succinic acid solvate dihydrate, 2(C 3 H 7 N 6 ) +. Table 1 .
The motif for the hydrogen-bonded assembly of two melaminium cations in such a layer is the same as in the hydrogenmalonate salt and other melaminium salts (Froschauer & Weil, 2012) . In the crystal, the supramolecular layers are arranged parallel to (121) ( 
Refinement
The proton at the triazine ring of the melaminium cation was clearly discernible from a difference Fourier map (like all other H atoms). For refinement, the H atoms attached to C or N atoms were set in calculated positions and treated as riding on their parent atoms with C-H = 0.97 Å and N-H = 0.86 Å and with U iso (H) = 1.2U eq (C,N). The proton of the carboxy group of the succinic acid solvent molecule was refined with a distance restraint O-H = 1.00 (2) Å; H atoms of the water molecule were likewise refined with a distance restraint of O-H = 0.88 (2) Å.
Computing details
Data collection: SMART (Siemens, 1996 ); cell refinement: SAINT (Siemens, 1996) ; data reduction: SAINT (Siemens, 1996) ; program(s) used to solve structure: SHELXS97 (Sheldrick, 2008 ); program(s) used to refine structure: SHELXL97 (Sheldrick, 2008) ; molecular graphics: Mercury (Macrae et al., 2006) and ATOMS (Dowty, 2006) ; software used to prepare material for publication: publCIF (Westrip, 2010) .
Figure 1
The molecular components of the title compound drawn with atomic displacement factors at the 90% probability level. 
Figure 3
The assembly of supramolecular layers in the crystal parallel to (121).
Bis(2,4,6-triamino-1,3,5-triazin-1-ium) succinate succinic acid monosolvate dihydrate
Crystal data ) is used only for calculating R-factors(gt) etc. and is not relevant to the choice of reflections for refinement. R-factors based on F 2 are statistically about twice as large as those based on F, and R-factors based on ALL data will be even larger. 
Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (

